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Abstract. The article discusses the economic impact of integrating modern technologies in 
beekeeping, such as Artificial Intelligence (Al), Machine Learning (ML) and the Internet of Things (loT). 
The balance between initial investment and Return on Investment (ROI), operational scalability, market 
competitiveness, and government policy influences is studied. The importance of Comprehensive 
Economic Analysis in optimizing benefits and overcoming the challenges beekeeping faces is 
emphasized. 

Introducing new technologies in the field leads to the scaling effect, which allows beekeepers 
to manage more processes and operations faster and with fewer costs and to enter wider markets, 
leading to increased revenue and high profitability. In addition, challenges related to the scale of 
activity and market conditions are noted, mainly faced by small apiaries in conditions of insufficient 
financial support (subsidies) from the state. In addition, the need to develop special training programs 
for the effective use of technologies is emphasized, which will make it easier for beekeepers to gain 
a competitive advantage, in particular, improving the quality of products, developing an appropriate 
marketing strategy and making effective decisions based on databases. 

The final part ofthe article presents the macroeconomic benefits that integrating moderntechnologies 
in beekeeping can bring - creating new Jobs, increasing the incomes of the rural population, expanding 
the market, and increasing exports. The need for a comprehensive economic analysis of the field to 
achieve sustainable and useful technological progress in beekeeping is noted. 


KEYWORDS: BEEKEEPING, INNOVATIVE TECHNOLOGIES, INVESTMENTS, AGRICULTURE, ECONOMIC 
EFFICIENCY 


INTRODUCTION high efficiency of the bee farm on the other hand. 


In particular, this is due to increased productivity, 


Introducing modern technologies in bee- 
keeping is an important phase for this ancient, 
multi-century agricultural practice, which can sig- 
nificantly increase the sector's efficiency. The use 
of the latest technologies, such as Artificial Intel- 
ligence (Al), Machine Learning (ML) and the Inter- 
net of Things (loT), is linked with the increased 
initial investments, retraining and training of the 
beekeepers and the additional operational costs 
on the one hand and with the management of the 
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a rise In quality, and savings in labour costs. 

In order to introduce modern technologies in 
beekeeping efficiently, especially for small-scale 
beekeepers, it is important to have respective 
state interventions, in particular, the development 
of adequate regulating and legislative normative 
framework and financial stimulation of the sector 
to support innovations. 

Innovative technologies in beekeeping lead to 
not only perfection of the production process but 
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also increased market competitiveness. Market 
analytics in real-time use of the respective rela- 
tive data creates the opportunity for the move- 
ment of the entire sector to a new level. 


MAIN TEXT 


The economic effect of beekeeping is directly 
linked with technological advancement. Innova- 
tions and digital transformation increase produc- 
tivity, operational efficiency and market compet- 
itiveness, though they are still accompanied by 
certain economic challenges and barriers, which 
are important to be considered for the efficient 
integration and optimization of the technologies 
(Huet..., 2022 [1]; Singh..., 2023 [2]). 

Investments in modern technologies have fun- 
damental economic importance. Integration of 
technologies, like Artificial Intelligence (Al), Ma- 
chine Learning (ML) and Internet of Things (loT) 
into beekeeping requires significant financial re- 


sources. Initial capital and ongoing operational 
expenses, linked to introducing and applying the 
technologies, are necessary economic aspects 
to be considered (Bunde..., 2016 [3]; Rumman..., 
2021[4]; Nikulina..., 2022 [5]). 

The return on investment (“getting back”) (ROI) 
highlights the economic viability of the techno- 
logical integration. Improved management of bee 
colonies, increased productivity, and quality im- 
provement result in positive ROI, meaning that 
economic profit is higher than linked costs (Zhilin, 
2009) [6]. Automatization of the intensive process- 
es of labour causes savings in labour costs and 
raises operational efficiency (Usenko ..., 2020) [7]. 

Large-scale beekeeping operations support 
technological integration and show other eco- 
nomic aspects. The technology enables beekeep- 
ers to enhance their operations, better manage 
more bee hives, and intervene in more significant 
market segments, resulting in increased income 
and profitability. (Senchuk..., 2022 [8]; Vural..., 2009 
[9]) (See Shart 1). 


CHART 1. ECONOMIC ASPECTS AND RESULTS OF IMPLEMENTATION OF MODERN 


TECHNOLOGIES IN BEEKEEPING 


Source: Chart developed by author 
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Economic outcomes are not linear and depend 
on variabilities such as the scale of the operation, 
integrated specific technologies and market dy- 
namics (Vapa-Tankosic..., 2020) [10]. Small-scale 
beekeepers can also face problems linked to the 
accessibility of modern technologies. They need 
financial support and subsidies to overcome eco- 
nomic difficulties (Giorgashvili, 2020) [11]. 

Training and development of beekeepers re- 
lated to introducing the technologies also have 
economic outcomes (Adgaba..., 2014) [12]. Special 
training requires expenses related to curriculum 
development and implementation to optimize 
the application of modern technologies. (Chepik, 
2007) [13]. 

The technologies strengthen competition in 
the market. It enables beekeepers to produce 
quality products that meet international stan- 
dards, improve branding, and implement efficient 
marketing strategies, leading to market expansion 
and increased income (Vaziritabar..., 2016) [14]. 
Based on data analysis and artificial intelligence, 
the possibility of identifying market tendencies 
in real time allows beekeepers to optimize their 
pricing strategy and improve profitability (Subae- 
va, 2012) [15]. 

State policy and regulating frames also affect 
beekeeping’s technology and economic outcomes. 
Supporting policy for integration technologies en- 


sures financial stimulation and supports a favour- 
able environment for innovations; it improves the 
economic efficiency of using modern technologies 
(Albore et al., 2019 [16]; Nabieva, 2022 [17]). 

In the larger economic context, integrating 
technologies in beekeeping supports the country’s 
economic development. Job creation, increased 
prices on bee products, and the emergence of new 
market segments are the macroeconomic benefits 
caused by the technological development of bee- 
keeping. (Delena..., 2021) [18]. 


CONCLUSION 


Thus, the potential economic outcomes of in- 
troducing modern technologies in beekeeping are 
multifaced and dynamic. They depend on factors 
like the scale of the bee farm, market dynamics, 
political environment and purpose of an applied 
technology. As the beekeeping sector continues 
the technological transformation, comprehen- 
sive economic analysis, which includes cost-ben- 
efit evaluation, Return on Investment (ROI) and 
large-scale macro-economic results, is crucial 
for making informed decisions. Accordingly, such 
solutions optimize economic profit and mitigate 
accompanying problems. 
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09939H3M9Md9d0 Msbsdg@MmM3) 
OIgIJOManmengoab esbygMe30b 93MbmMdo3yMo 
9BI9d6900 


30680680 mojJmojod9 


J3rP6odozo0b Em|dmmHobo, 
bbod bod gbg-zogobgmo0b gbogqgmboggho, bogomagqgma 


SOLHMIJHA. LHHndO BobbAM|Md A9QzH3ZMIMdodN OL|gMN Msbvdg@MM39 HgJHMaEnmengdob 
AHHgaMAM|bOL Q38MHBMINZ7M go3~MgQ5o, MMEMMaABd bg9mMmMsZbyMN NOHgIM|IJHO (AI), Machine 
Learning (ML) @o Internet of Things (loT). IgLBs3~mamas domobbo bobyab 063g9bHaBNgdbo Wo 0639- 
bdagagoab ,oOMmmgodob" (ROI)-b, M3ghMosQngEM BobIHosdyzMMdob, doBMab 3M63yM]7HHyHoMasHMdob 
Oo AMogMmMdab 8MmaPMogOb 893MgbHg0b IMMab. bodgobdQ@s ym3gmabdmIBsggemn g3mM6mMdngyqMo 
SHomadab GndZHgMMody LoM{IdOMAdL M8AHNIAdBANLIMZAL Ov AVBAHsM|MOdOL 6Nb0dg oMbgdz- 
MO Z00MH393900b MOod~Mg|3ZnbomZgob. 

WoMgdn sbo~n HgJHmammengoab OvbgMZZ0 ZobosaMMd]JOob AobdhodoMgdab 999dHb, Moe 
bodQomydob odg3gb 09939H3M]II0Lb AohMhMMB 7QBMM AQHA 8MMEBgbgd0 Mo M3gMoBagJdN 7RQMM 
LEMoQ50 Ovo Bog gdN OoHboboMs960M, 89300696 7QBMM QohMmM dodMgdBg, Mo3 Mogab AbMng 
ZH98NMMOJOL DZIMboZM|OAL BM@obo Od DoMoM MAHHodgmMmMdodb. odobMb39, ombOdbyEMNo 
bogdns6Mdnb DAvobdHdgdMH Go bodsBMM BaMMd9JdMH GMoBZo03dNM|d9EMN B00M6393900, 
HMIAQMOI3 dAMNNSO0 6yO]Jd096 ABNM| boQYAH3MI900 LobyMIAGNQMb IAbMNO@b oMobogdoMabo 
RabsHbyMa AboMaosgghab (Lydba@aM|dOb) 80MMdgdGo. 9bg39, bodgobdQmoas HgIJBMamMengoob 
JRB9dHO060 godmygbgdn0b AndBbaM bL8gBZnomyYMa bobbs3gmmM BhMEMsdg00b 4gdqdo3900b 
boGNMMg|do0, M3 Zo7oO3ZNM|Ob A_BAHsM|g0b BmMb3nRMgHGAMA YsdaMoHghmdnb AM8M3g900b, 
39MdMeoO: 8AMEORJBNNL boMabbAL gozISMdQLQ0ob, LoMoboOM BAoMZghNbaqymMN LHAModgZgo00b 
0909003900b Oo OMH9BIIN 60090Bq OoyMOBMbnM JR_IIHnH gGo@oby3ghamMgdgonb Ga~mgoob. 

LdAoHanb OobZ360M Hoban GoMAMAgbamMadY ab GogMM|ZMbMdn3ZgMA LoMegjdgmMn, MMAMoaL 
AMAvH0oB DQIdEMN AQVBAAsM|AMosdN Mobodgm@MmMs) HaJGmEmengoab obH_gMoBOob - oboao 
bodQdom v@gnmydnb dgJdGo, LMQmMo@ ABbM3MJ00 AMbob~ngmdbab AQgIMbog{~mydnb BM@o, doBMrab 
BYQOMMMZ900, JILIMMANL BM. omMbBndHyEMns OoMBgab ymamabdmdyggmn g3gmbmMdn3ygMo 
SHo~adab bogGaMM 00 089QAIHZMIMOodN AOEMoON Oo boboMejdem HgJbmenmenghna sMmeMgboab 
doboMbBg3Z800. 


Ld33N6dM LNOYSION: 69VIO9OSMIMSH, N6M3SGNIMN O996MMM3NI5N, N689DLONGNION, 
LMVSMNL 899M69M405, I8M6MINIIMN IVIIONSHMO95 


124 BMMSIMNBSCNS Od 6NBHILN #17, 2024 


THEORETICAL-METHODOLOGICAL AND PRACTICAL ISSUES OF BUSINESS MANAGEMENT IN THE GLOBAL SPACE 


BILI8ION 


dIBIGsM|MOsdn = Mobodg@MmMs9 HgJbm- 
mmengoob g00MAg60 BoMdmomejb6b 060d369- 
MMZ06 gdodb d3{g9M, AMoZgoMboy|yZVbHMZg06 bo- 
LMQBMM-bsd99IMHIM 8MoJAn3Zo0d0, MMAQMboB 
d99dMd 06NdZH7MMZHoO sodoMMMb OoMBnb 
938MHMdNZIMN JgRBgIHoNoHMdoy. Yobegboa dgdJ- 
HBmamMengoab, MAMEMMABss bgMMB8byMN nO9- 
mggdo (Al), Machine Learning (ML) @o Internet 
of Things (loT), g0dmyg6900b 93MbmMdn39M0 
ob389JH900 gMMN AbMnZ MOvoZ03dNM|JdgMND Bo- 
BMONM boByab NHZ8gbHNBN_ZOMH, 09R xH3Mg- 
JO0b Zo@odBo@gJoabo Oo LHsgmyodnb Oo ob939 
Ovdohj60M bomsgMo3Z0mM boMs90M06. Dram 
dgmMMQ BoMnZ - boBVHZBMabL DoMMgnb Jomo~m 
IBIIJI HON HMOobMH, bogyMMng: gBdMoaM 8Mm- 
ORIHNIMMOdoboHb, boMabbab sdoMmMy|dobmMovb 
Ovo IMMInMN boMsJONbL OoBMBZoboob. 

MGdg@MMZg HaJomamengoab 99gI9b8- 
MIMOsdN JARBIJHNHoO OobgMa3nbomsgnb, dam 
7QMM AZNM) AQBA™ZM|AQOONLoOMBNbL, J60d386g9- 
MmgZ06n» dJAgbodsdabn bobgmdb0g3mM n69- 
(39630900, 39MdIM, s@IsszoHaMN DoMgasamn- 
M909MA Oo boZo6MbIA@]dmmM, HBMMIsHnAmMn 
RoMAmb Aodmyomndgdo Ovo NOMZ0B0gb0b bg~m- 
dg6ymdnb DAndbaM, MOoMegnb BnbobbyMn Bbo- 
bomoabgodo. 

NOMBZ0BNVMA HAJOMeEnmEengdn AAR AdABIMgIM- 
O9dN ZoHbod8NMMd]Ob ofhy ddbMa~Ma@ bobsMdmm 
8MAMEBgQLAL LAXMYyM@ob, oMod9@ dodBoMBy] 3m- 
H3NMIHH_VOoMNHMdab BMOob. MgsmyAM COMm- 
do dodMab oHo~agdngab, dgbsdodabn MgMoBN- 
IMO AMBHsBgIMe Oodgdab godmygbgd0 Jdbob 
INMNsHboO@ OoMBab DoMmMBgab obo~m badommang- 
Bq oygoHab 8g9Mb3gdangob. 


dJNMNDICN OIILON 


DJIBIGIMa9Moab = ggmbmdagyma Iagyaddo 
B8NAMO8NM Zo38dNMdN® OoMedn oMbgdAM AgJ- 
BmammM{gnyM Bnbbgmobmob. N6M3030900 Oo 
BOQMYAMA HMvsHbQAMMIvBNgd0 BMoaL 38Mm- 
ORIHAVMMoob, M8g9Mv309M QBqgdImnvbmMdobo 
Od OodMiab BMbH3ZzM_QHH_OoMOsHMdob, JogMod 
ob939 MoH sbmMogb g0M33997MN J38MHMdn3y7MO 
8290M63938900 Mo doMAgM|0N, MMIAGMN BoM- 
380MNLH0H97603 DONdDZH9MMBZ0bHNo, H9J5EMEm- 
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8N90NL JAQBIIHaHo@ NHAIBMoBNALO Oo M8H0- 
dnBognaLMZab (399(..., 2022 [1]; bnbg3..., 2023 
[2]). 

NHOZ8gLHNBN_ZOL Mobodg@MmMs9 dgJdbmam- 
8090dN 3 ogZb QyVOM@odQHHIMA 93M6Mdn39- 
fn dbndgbgmmos. bgmmsgbyMa nbjgM|dJHN, 
Machine Learning (ML) @o Internet of Things (loT) 
- HaJ6memengson AgByIgBgmgmoovdn nbHggMo- 
Boabsomgnb bogaMmg096 B6ndZHg9MMZ06 gQo- 
BobbL|aM MgAbL_AMbIOL. LoBynbo BosnHomy|yM Oo 
AnNdOnboMy) bomsgMoBam boMs]960, MMIAM|O0B 
MOogogdaMgodqgmons HgJEmEmengonb MobygMe- 
BZdbo Oo ZodMY]JHj70oLMoH, goboM3Zomnbbnbg0- 
MO oVBNM|OIMN 938MHMdnZ|ZMA obsgdhgono 
(096@9..., 2016 [3]; y0060..., 2021 [4]; B03qqm0- 
Bo..., 2022[5]). 

MVIB, AGZgbHaBAAL WvdMyGgoo0 (,,00m- 
MgJdo) (ROI) bodb yb3g0db 09 HgJ5mmmenymo 
NHAIQMoBaaNL g3MbMIdng|IM baBZMBbmMabL|O0- 
MasHMdob. BAIAZMAL Msobgdnb Bo9dsmMOgbg- 
O9MO AoMMZ0, 8MMORIJHNVMMdaL godBMOo 
Oo boMabbaL go7ISMdgLQO0 063938b Mo~@g6nM 
ROI-b, MoB gQmMabbdMdb MMI 93MbMdnByMO 
boMZJ09MN OMQIAHIOo MoZo03d0M|09mM boh- 
490b (gaqobo, 2009) [6]. A|@mMBob abdgbbaygMO 
B8AMBILIONL ogHMIosAhndBoBne 063938b DMmdnb 
boMSJOOL OsB¥BMg3ob Oo M3gMo3nqmo gRgJdo- 
S6MOab BoBM@ob (4bg63m..., 2020) [7]. 

0939GH3MIMONL MsgMoBNgdOL DBobdHodN- 
M900, bgmb y6ymob HgJBMmmmenyAM nb69- 
BMoZOob. HIJEMErMeEno Lodjomyoob odmg|gsb 
0939H3M97Ob Zo0BoMMM3ZMH Mognbmn m89g- 
Ms30900, 739M DoMmMb Agdhn Momea@|Jbmdnb 
L30 Od dgoMHBNMH dodMab ZRBMM QoMam bgBg- 
096¢96dn, Mab dg@M_IgO03 NBME Jd0 JgIMbo- 
300M Od AMABIONHMdy (LgHAYZO..., 2022 [8]; 
39Momo..., 2009 [9]) (ab. bJgdo 1). 

93M6Md039M0 d9@9ggI00 of ofMAL BMRNZBO 
Od MOIMZNOJOYMNS 33M0OJ0dJ, MMEMMNLZB.o 
MIQMoBONbL BobdIHod0, n6OgaMNM|gdgEMN L3gBo- 
3039MO HaJOmammengon Oo oMbgdgamn OodMnb 
ONGsdnZo (3080-HoH3mboRo..., 2020) [10]. dgo- 
fg DMINL AVR AHB:M|Qg0b Ajgnod~My|do J99JdH0M 
8MMd~Mg|d900, MMAM|ONB MoZgogdnMgdymoo 
M060d9@MM39 HaJBMEmengoob bygMINbLBG- 
BZ0MIMdobMsb. Dom ghogaMM|gdom Bnbsbby- 
fa AboM@vsggMab dgJo6nBdg00 Ov LbydbnN@N|- 
60 938MHOMIGnBAMOA LAAM |M|]gbNL OobodmMy|]Z00 
(g0mMgod30eM0, 2020) [11]. 
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LBo3gmMgdob Oo go063NMo- 
Mgd0b, MMAQMNE ©OoBZogdaMgdymns (9dJ- 
Bmemengoob = @MobgMe3gobmo6, ob939 of3b 
93MBMGn3gMN BgQ~@IggI0N (o@Bobo..., 2014)[12]. 
M6d9@MM39 AIJEmMErmengoab godmygbgd0b 
M3IHNINdBAALMZNL LdgBgnomndygdgmn bLbo- 
3m 900b bogaMMgds AMaMbMsb goM3399M0 
boMs90b, MMAM|ONB OoZo3dNMyJdgaMNo Lobbo- 
3—M 8MMEMI]Z0NL DQ_dQdoZg0oLbo Mo Qv6b—m- 
MB3N9M|dobM6 (Ag830, 2007) [13]. 
HaJGmMenmegngon odmagMygdb oodoMd] 3mM- 
B3gMJHB3NoL. BN Lodjo~yoob vd~Mg3Zb 0999H3- 
990b sBoMIOMMB bogMHModIMMabM bhobOoh- 
G90M06 Agbodsdnbo boMabbab 8hMmMe@AIJHg00, 
BooVISMOJLMBH OMgbeoNnban Oo ZgobobMMBN|- 
MG JBIIHOH BoMgghob6gam0 bHMsHI980900, 
Mo 06393b dodMrab goQoMMmMygodob Mo 93MbmM- 
dn3ggIMA A_ZdMbog~mgdab BMaosb (Z0do0MAMv0do- 
Mo..., 2016) [14]. AMBvggdIMo sHom~madabes Wo bg- 
Mmm36gMn NBHg9M|dJHab godmMy96g900M, dodMab 
HI6@gHBNgJONb MaoMyYM CEMMIN Mog gbNbo Oo 
Agbodsdaba MygvgaMgdnb Agbodmgdmmdy Ag- 


JIBIHIMIMo 
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= | 


BAAZMIIOL bodQom~ydob vdanggb M8HnNdINdoBNo 
8993IMMG Qobgdab LAMEHIZN™IOL Oo Bo09d5M- 
OgbMB AMdg9700vHMds (b960930, 2012) [15]. 
bobgmd60QmM 8MmMnANZo Oo JAoM|aymMOo- 
M909mMa fhoMfAm ob939 gog8~M bob obea@gbb 
HadJHmamegnab ggmbmdn39m Jg@I9E8g0b9 Jg- 
QAAIM IMOsdN. IMMAHNZ, MMAJMNE DboMb 
yFaMb HaJ6memmengoonb nbH {MoBoob, FoMyGH- 
Z9MYMBL QNHoHL|9M Bobo~abgdob Oo bgm~mb 
VyModb nbMgo0BagdnabmBZab bgmboyMgm~ gofng- 
AMb, s7dSMdgLgOb Mobvdg@Mm39 HgJimenm- 
BNJ0NL BodmMygHgdnb 93MHMdNZ9M 999d ANo- 
Bmdob (omodmmMg..., 2019 [16]; 6000930, 2022 [17]). 
¥BMM QoMMM 93MHMdnBgM BMbAHgdLddO, 
ABIABIM|ModN GgJbmammengdnb n6H9gMo- 
Boo bgm@mb yymdb J3ggyHab 93MH6Md03yM Q0630- 
MoMoob. bodVIom o@gamyonb 49gd6o0, BAHZ3- 
Mab IMME AJHgoaL BgodMaNMD MAM|dAM Id 
©@o dodMpab obom~mon bggdgbAgdab gohgbo oMoab 
BogMM|BZMBMdngqAMA boMagdgqmN, MMAQCNE 


BoOMBZ9IMOS AIBIH3IM|MdaL HaJGmmmeny- 
Ma go63nmeMgd0M (Wgangbo..., 2021) [18]. 
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S096, 49R7H3MgMd0dN MobosdgoMm- 
39 HaIJGMEmengoab OovbgMe3gab kmAgbRBNgMOA 
93M6Mdn3yAMN dg~MIBI0N AMoZ0mMIdbMnZN Oo 
wnbsdagMas. abNbO Mvdmga~@gdoymns abgn 
BosJhmMg0dg, MMBMMABS LoBAABZMabL Dob- 
ddod0, dodMrab Onbsdn3Zo, IMmMaHNBZIMA go- 
99M Oo BdMYygbgdgmMN MH|gdJBmMaEmengoob 
OobndHyMy|oo. MsIO]bo@v3 AIR AH3sMgModob 
women sehdgmgdb HgJdbmanmenygma HMobb- 


QMMIdZONL Qdob, YM3MNLIMIB39M 93M6Md0- 
39M sHomndb, MMIAQMNE AMNBoZb boMsgdnbo 
Os boMegdgMAL AQRobgdob, NH38gbHaBNQd0b 
IMM|dob“ (ROI) © QoMaM Jo3hMmg3mMb5mMGo- 
39M 390IBIOb, oJZb Zo~ModBy39H0 0609369- 
MMdo 26QMMINM|dIEMN Bo@oby3ghnmM]d900b 
DaLoMQds@. dBZZ0Mo@ DaM_dgmMN go@o06y39- 
Homgds 06393b 93mMbmMdn3ymMn boMegdmoab 
MIHNBABSBASLS Oo M06dO@g380 8MMd~mgdg00b 
9B9d Hab Aghoamg|oob. 
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